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3-NI TRO, 4- METHYLBENZAM DE;

4- AM NOBENZAM DE; 4- Nl TROBENZAM DE; 3- N TRO, 4- METHYLBENZO C ACI D;
3-NI TRO, 4- METHYLBENZAM DE; SECONDARY- BUTYL, N TROBENZENE, AND

4- Nl TROBENZO C ACI D.

THE WAMCHEM SI TE WAS PLACED ON THE NATI ONAL PRI ORI TIES LI ST I N SEPTEMBER 1983 DUE TO THE
PRESENCE OF POTABLE WATER WELLS WTHIN A THREE M LE RADIUS OF THE SITE. EPA AND M LOAENSTEI N
COVPANY SI GNED A RI/FS CONSENT AGREEMENT ON APRIL 16, 1986. THE FINAL R WAS | SSUED APRIL 21,
1987 AND THE DRAFT FS WAS RELEASED TO THE PUBLI C MAY 16, 1988.

THE OBJECTI VES OF THE SI TE | NVESTI GATI ON VERE TG,

. CHARACTERI ZE AND QUANTI FY CONTAM NATI ON ATTRI BUTABLE TO THE WAMCHEM SI TE I N
GROUNDWATER, SO LS, SURFACE WATER, BOTTOM SEDI MENTS | N MCCALLEYS CREEK AND SURFACES
OF ON SI TE BU LDI NGS.

. BETTER DEFI NE THE GEOLOGY AND HYDROLOGY IN THE VI NITY OF THE SITE, ESPECI ALLY W TH
RESPECT TO THE | NTER RELATI ONSHI PS AMONG MCCALLEYS CREEK, THE WATER TABLE AQU FER,
AND THE FLORI DAN AQUI FER WTH AN EMPHASI S ON THE PROBLEM CF DEFI NI NG CONTAM NANT
TRANSPCRT.

. ASSESS THE RI SKS THAT CONTAM NANTS ATTRI BUTABLE TO THE SI TE POSE TO HUMAN HEALTH AND
THE ENVI RONMVENT.

THE PURPCSE OF THE FEASI BI LI TY STUDY WAS TO DEVELCOP AND EXAM NE REMEDI AL ALTERNATI VES FOR THE
SI TE, AND TO SCREEN THESE ALTERNATI VES ON THE BASI S OF PROTECTI ON OF HUVAN HEALTH AND THE

ENVI RONMENT, COST- EFFECTI VENESS AND TECHNI CAL | MPLEMENTABI LI TY. | N ACCORDANCE W TH THE
COVPREHENSI VE ENVI RONMVENTAL RESPONSE, COVPENSATI ON AND LI ABI LI TY ACT OF 1980 (CERCLA), AS
AVENDED BY THE SUPERFUND AVENDMENTS AND REAUTHORI ZATI ON ACT OF 1986 (SARA), ALTERNATIVES IN

WH CH TREATMENT WOULD PERVANENTLY AND S| GNI FI CANTLY REDUCE THE VOLUME, TOXICI TY, OR MOBILITY COF
THE HAZARDOUS SUBSTANCES AT THE S| TE WERE PREFERRED OVER THOSE ALTERNATI VES NOT | NVOLVI NG SUCH
TREATMENT.

#EA
2.0 ENFORCEMENT ANALYSI S

THE WAMCHEM SI TE WAS ADDED TO THE NPL | N SEPTEMBER 1983 AND EPA ASSUMED LEAD RESPONSI BI LI TY FOR
THE SI TE AT THAT TIME. THE CURRENT OANER, SPRINGS | NDUSTRIES, ACQUI RED THE SITE I N 1985 AND
AGREED TO PERFORM THE RI/FS. A NOTI CE LETTER WAS SENT TO SPRI NGS | NDUSTRI ES ON JANUARY 15,
1986. NEGOTI ATI ONS FOR THE RI/FS CONSENT AGREEMENT WERE CONCLUDED W TH THE SI GNI NG OF THE
DOCUMENT BY BOTH EPA AND M LOVMENSTEI N COVPANY ON APRIL 16, 1986.

#CSS
3.0 CURRENT SI TE STATUS

3.1 HYDROGEQLOA C SETTI NG

THE WAMCHEM SI TE |'S GENERALLY LOCATED DOANGRADI ENT OF A BASI N RI DGE CO NCI DENT W TH THE

NORTH SQUTH TREND OF U.S. H G-MAY 21; THEREFORE ALL SURFACE DRAI NAGCE FROM THE SITE | S WTHI N THE
CONFI NES OF THE MCCALLEYS CREEK BASIN. DI SCHARGE FROM MCCALLEYS CREEK MAY TAKE SEVERAL ROUTES
DUE TO THE CONNECTI VI TY OF THE CHANNEL REACHES. THEREFORE THE COOSAW RI VER, BEAUFORT RI VER
WHALE BRANCH, AND BROAD RI VER MAYBE RECI Pl ENTS OF DI SCHARCE FROM MCCALLEYS CREEK.  ULTI MATELY,
THESE RI VERS ARE CONNECTED TO PORT ROYAL SOUND TO THE SCQUTH AND ST. HELENA SOUND TO THE EAST.



THE WATER TABLE AQU FER AT THE WAMCHEM SI TE | S COVMPOSED PREDOM NANTLY OF SANDS AND THERE |'S NO
DI STI NCT CONFI NING UNI' T SEPARATI NG THE WATER TABLE AQUI FER FROM THE UNDERLYI NG FLORI DAN AQUI FER
HOMNEVER, THE DI FFERENCE | N HYDRAULI C CONDUCTI VI TY BETVWEEN THE WATER TABLE AQUI FER AND THE

FLORI DAN AQUI FER RESULTS | N PARTI AL CONFI NEMENT OF THE FLORI DAN AQUI FER BY THE WATER TABLE

AQUI FER.  THE VERTI CAL HYDRAULI C GRADI ENT BETWEEN THE TWO AQUI FERS WAS PCSI Tl VE ( UPWARD) DURI NG
THE R FIELD WORK.  THI S | NDI CATES THAT THE WAMCHEM SITE IS IN A ZONE OF DI SCHARCE FOR THE

FLORI DAN AQUI FER

I N THE BEAUFORT COUNTY REA ON, THE FLORI DAN AQUI FER IS MAINLY COVPOSED OF THE SANTEE AND OCALA
LI MESTONES. THE OCALA LI MESTONE | N THE BEAUFORT COUNTY REG ON IS MADE UP OF A LONER AND AN
UPPER UNIT. TH S UPPER UNIT IS THE PRI NCI PAL AQU FER I N THE REG ON AND WAS ESTI MATED TO SUPPLY
OVER 99 PERCENT OF THE GROUNDWATER AND MORE THAN 75 PERCENT OF ALL WATER USED I N BEAUFORT COUNTY
IN 1976.

WATER TABLES TEND TO BE VERY SHALLOWIN THE SWAMPY, TO TOPOGRAPHI CALLY LOWNER ELEVATI ONS AND
RANCE FROM SURFACE GRADE TO APPROXI MATELY THREE FEET DEEP.

3.2 S| TE CONTAM NATI ON

THE WAMCHEM SI TE CONTAI NS SI X MAI N AREAS DESI GNATED AS SPRAY FI ELD A, SPRAY FI ELD B, FORVER
WASTE LAGOON, FORMER HOLDI NG POND, EXI STI NG HOLDI NG POND, AND TRASH DI SPCSAL AREA. SO L,
GROUNDWATER, SURFACE WATER AND SEDI MENT SAMPLES HAVE BEEN COLLECTED I N AND ARCUND EACH AREA AND
ANALYZED. ALL SAMPLES HAVE BEEN ANALYZED FOR HAZARDOUS SUBSTANCES LI ST (HSL) VOLATI LES,

SEM VOLATI LES AND METALS.

SA LS

AN ONSI TE MOBI LE LABORATCRY WAS USED TO SCREEN SO L SAMPLES TAKEN FROM 43 LOCATI ONS ON THE
WAMCHEM SI TE.  THE SCREENI NG PROGRAM ANALYZED 98 SO L SAMPLES FOR THREE VOLATI LE ORGAN C
COVPOUNDS ( BENZENE, TCOLUENE, AND 1, 1, 2- TRI CHLORCETHANE) AND TWD SEM VOLATI LE COVPOUNDS ( ANI LI NE
AND NI TROBENZENE) . THE PURPOSE OF THE SO L SCREEN NG PROGRAM WAS TO RAPI DLY ASSESS THE SPATI AL
DI STRI BUTI ON AND CONCENTRATI ONS OF THE COVPOUNDS QUTLI NED ABOVE.

BASED UPON THE RESULTS OF THE FI ELD SCREENI NG PROGRAM FIVE SO L SAVPLES WERE SENT TO A CLP
LABORATORY TO BE ANALYZED FOR HSL VOLATILES SEM VOLATI LES AND METALS. THESE WERE SO-20 AND
S0-21 (FORVER HOLDI NG POND), SO-18 ( FORMER WASTE LAGOON), S0-30 (PRCDUCTI ON AREA) AND SO- 45
(BACKGROUND) (FIGURE 4). RESULTS OF THESE ANALYSES ARE PRESENTED | N TABLE 1 AND SUMMVARI ZED I N
FI GURE 5.

THE RESULTS OF THESE ANALYSES | NDI CATED THAT THE MAIN AREA OF SO L CONTAM NATI ON WAS I N THE
VICINITY OF THE FORMER HOLDI NG POND.  ADDI TI ONAL SO L BORI NGS WERE CONDUCTED I N THI'S AREA TO
FULLY DELI NEATE THE AMOUNT OF SO L CONTAM NATION.  FI GURE 6 SHOAS THE LOCATI ONS OF THESE SO L
SAMPLES AND TABLE 2 SUMVARI ZES THE ANALYSES RESULTS.

I'N ADDI TION TO THE HSL VOLATI LES AND SEM VOLATI LES, VARI QUS CRGANI C COVPOUNDS NOT BELONG NG TO
THE HSL WERE DETECTED. TWENTY TENTATI VELY | DENTI FI ED COMPQUNDS WERE DETECTED | N SO-20B, RANG NG
I NCONCENTRATI ONS FROM A M NI MUM OF 49, 000 UJ KG FOR L- ETHYL- 3- METHYLBENZENE TO A MAXI MUM OF
2,900, 000 UG KG FOR 7- CHLOROTHI AZOLO (5,4-D) PYRRMDINE. SO L SAWLE S0-21B CONTAI NED 15

TENTATI VELY | DENTI FI ED COVPOUNDS, W TH A M NI MUM CONCENTRATI ON CF 15 Ud KG FOR

TRI CHLORCFLUOROMETHANE TO A MAXI MUM CONCENTRATI ON OF 380, 000 UG KG FOR A BENZO C ACI D | SOMER

SURFACE WATER

THE SURFACE WATER SAMPLI NG LOCATI ONS ARE SHOMWN ON FIGURE 7. THE RESULTS OF THE ANALYSES DI D NOT



REVEAL ANY HSL ORGANI C COVPOUNDS, HOWNEVER TEN TENTATI VELY | DENTI FI ED COMPOUNDS WERE DETECTED.
ALL WERE HYDROCARBONS AND RANGED | N CONCENTRATION FROM 8 UG L TO 38 UG L | N SAMPLE SW 4.

SEDI MENT

THE SEDI MENT SAMPLI NG LOCATI ONS ARE SHOWN ON FI GURE 7 AND RESULTS ARE G VEN I N TABLE 3. THE
H GHEST LEVEL OF CONTAM NATI ON WAS FOUND | N SAMPLE SE-3. TH'S SAMPLE |'S DOMNGRADI ENT OF THE
FORMER HOLDI NG POND AND CONTAI NED METHYLENE CHLORI DE (59 UG KG), ACETONE (26 UG KG), BENZENE
(1.9 UG KG, CHLOROBENZENE (180 UG KG), 1,4- DI CHLOROBENZE (190 UG KG), 1, 2- DI CHLOROBENZENE (240
UG KGO, AND PYRENE (220 UG KG. THE SAMPLE ALSO CONTAI NED FOURTEEN TENTATI VELY | DENTI FI ED
HYDROCARBONS RANGI NG FROM 71 UG KG TO 920 UG KG  SE-L 1S A BACKGROUND SAMPLE.

ONSI TE STRUCTURES

NI NE BUI LDI NG W PE SAMPLES WERE TAKEN FROM ON SI TE STRUCTURES AND ANALYZED FOR HSL SEM VCOLATI LES
AND METALS. TABLE 4 SUMVARI ZES THE RESULTS, AND THE LOCATI ONS ARE SHOAN ON FI GURE 8.

A TOTAL OF FOUR HSL SEM VCOLATI LE COMPQUNDS WERE DETECTED, ALL OF WH CH WERE PHTHALATE ESTERS.
WASTES

DURI NG THE R | NVESTI GATI ON, TWD WASTE SAMPLES WERE ENCOUNTERED. ONE (S0-46) WAS A M XTURE OF
SO L AND RED AND YELLOW MATERI AL OBTAINED IN THE VIC NI TY OF THE TRASH DI SPOSAL AREA. THE OTHER
SAMPLE (DM L) WAS IN A DRUM LOCATED IN ONE OF THE ONSI TE BU LDI NGS. THE RCRA CHARACTERI ZATI ON
ANALYSES FOR THESE SAMPLES (FLASH PO NT, REACTIVITY, CORRCSIVITY, AND METALS) FQUND THAT THEY DO
NOT EXH BI T THE CHARACTERI STI CS CF A HAZARDQUS WASTE.

GROUNDWATER

THE RESULTS OF THE HSL VOLATI LE AND SEM VOLATI LE ANALYSES FOR TEN ON-SI TE MONI TORI NG VEELLS (R -9
THROUGH RI -7B) AND TEN OFF- SI TE RESI DENTI AL SUPPLY WELLS (Rl -9 THROUGH Rl -23) CAN BE FOUND I N
TABLES 5 AND 6, RESPECTI VELY. THE LOCATIONS OF THE ONSI TE WELLS ARE SHOM I N FIGURE 9, AND THE
DOMESTI C WELL LOCATI ONS ARE SHOMN I N FI GURE 10.

THE DEEP AQUI FER, THE FLORI DAN, DI D NOT CONTAI N ANY VOLATI LE OR SEM VOLATI LE COVPOUNDS. THE
SHALLOW MONI TORI NG VELLS NEAR THE PERI METER OF THE PRODUCTI ON AREA AND THE FCRVER HOLDI NG POND
SHOWED THE GREATEST AMOUNT OF CONTAM NATI ON.

THE ANALYSES FOR THE RESI DENTI AL AND COMVERCI AL OFFSI TE WELLS DETECTED ONLY TRACE AMOUNTS OF
ORGANI CS I N THREE OF THE TEN VEELLS.

OYSTERS

OYSTER SAMPLES WERE COLLECTED FROM TWD LOCATI ONS | N MCCALLEYS CREEK (ONE ADJACENT TO THE Sl TE)
AND TWO BACKGROUND STATI ONS (FI GURE 11) AND WERE ANALYZED FOR ACETONE, BENZENE,

1, 2- DI CHLORCBENZENE, 1, 4- DI CHLORCBENZENE, 2, 4- DI Nl TROTOLUENE, NAPHTHALENE, TOLUENE,

1,2, 4- TRI CHLORCBENZENE AND XYLENE. THESE ANALYSES WERE CONDUCTED TO DETERM NE WHETHER SI TE
RELATED CONTAM NANTS WERE Bl QACCUMULATI NG | N THE AQUATIC LIFE. NONE OF THE CONTAM NANTS WERE
DETECTED IN ANY OF THE Tl SSUE SAMPLES. SPLIT SAMPLES TAKEN BY THE U.S. FI SH AND W LDLI FE
CONFI RVED THESE RESULTS, AND I N ADDI TI ON, FOUND THAT METALS WERE NOT A CONCERN

3.3 RECEPTCRS

BASED UPON THE DATA GATHERED DURI NG THE Rl AND Bl OLOG CAL RESOURCES | DENTI FI ED ON AND I N THE



VICINITY OF THE SITE, THE POTENTI AL HUVAN AND ENVI RONMENTAL RECEPTORS | NCLUDE THE FOLLOW NG

. NEARBY RURAL POPULATI ON THAT USES GRCOUNDWATER FOR DRI NKI NG PURPOSES. THESE RESI DENTS
RELY ON GROUNDWATER WVEELLS FOR THEI R WATER SUPPLY.

. NEARBY RURAL POPULATI ON THAT USES GROUNDWATER FOR DQOVESTI C PURPOSES OTHER THAN
DRI NKI NG SUCH AS SHOAERI NG, BATHI NG FOCD PREPARATI ON, CLOTHES WASHI NGS, LAVWN OR
GARDEN WATERI NG, ETC.

. RECREATI ONAL USERS OF SURFACE WATERS FROM MCCALLEYS CREEK.

. HUVANS CONSUM NG GAME ANl MALS (FI SH, SMALL ANI MALS) THAT CAN BE CONTAM NATED BY
I NFESTI ON CF Bl QACCUMULATI VE CONTAM NANTS.

. BOTTOM FEEDERS OF CONTAM NATED SEDI MENT | N MCCALLEYS CREEK AND THEI R POTENTI AL
I NFLUENCE ON THE FOOD CHAI N.

. THREATENED OR ENDANGERED SPECI ES PRESENT IN THE VICINI TY OF MCCALLEYS CREEK
. AQUATI C Bl OTA, FAUNA, AND FLCORA I N AND AROUND THE SI TE THAT MAYBE STRESSED.
. PERSONS THAT COVE | NTO DI RECT DERVAL CONTACT W TH CONTAM NANTS PRESENT AT THE SI TE.

. ONSI TE REMEDI ATI ON WORKERS THAT | NHALE ELEVATED CONCENTRATI ONS OF VOLATI LES DURI NG
SO L DI STURBANCE CR THAT HAVE DI RECT DERVAL CONTACT W TH CONTAM NATED SO L.

#CC
4.0 CLEANUP CRI TERI A

THE EXTENT OF CONTAM NATI ON WAS DEFI NED | N SECTI ON 3.0, CURRENT SI TE STATUS. TH S SECTI ON
EXAM NES THE RELEVANCE AND APPRCOPRI ATENESS OF WATER QUALI TY CRI TERI A UNDER THE Cl RCUMBTANCES OF
RELEASE OF CONTAM NANTS AT THIS SITE. BASED UPON CRI TERIA FOUND TO BE RELEVANT AND

APPRCPRI ATE, THE M Nl MUM GOALS OF REMEDI AL ACTION AT TH S SI TE HAVE BEEN DEVELCPED.

4.1 GROUNDWATER REMEDI ATI ON

I N DETERM NI NG THE DEGREE OF GROUNDWATER CLEANUP, SECTI ON 121(D) OF THE SUPERFUND AMENDMVENTS AND
REAUTHORI ZATI ON ACT OF 1986 (SARA) REQUI RES THAT THE SELECTED REMEDI AL ACTI ONS ESTABLI SH A LEVEL
OR STANDARD OF CONTROL WH CH COWPLI ES W TH ALL "APPLI CABLE OR RELEVANT AND APPROPRI ATE

REQUI REMENTS ( ARARS) " .

GROUNDWATER IN THE SURFI CI AL AQUI FER AT THE WAMCHEM SI TE | S CLASSI FI ED AS CLASS |, FOLLOW NG
METHODOLOGY | N THE FI NAL DRAFT OF THE U. S. EPA GROUNDWATER

CLASSI FI CATI ON GUI DELI NES OF DECEMBER 1986. CLASS | GROUNDWATERS ARE AFFORDED EXTRACRDI NARY
PROTECTI ON DUE TO THE RI SK OF FURTHER ENDANGERVENT TO SPECI ES DEPENDENT UPON UNI QUE HABI TATS.

GROUNDWATER | N THE DEEPER AQUI FER, THE FLORIDAN, IS CLASSI FI ED AS CLASS Il A USING THE ABOVE
CI TED GUI DELI NES. CLASS |1 A GROUNDWATERS ARE A CURRENT SOURCE OF DRI NKI NG WATER. HOWEVER, THE
DEEP AQUI FER WAS FOUND NOT TO BE CONTAM NATED.

THE SURFI G AL AQUI FER AT THE SI TE DI SCHARGES | NTO MCCALLEYS CREEK. BASED ON REPORTED SI GHTI NGS,
THE SCI ENTI FI C LI TERATURE AND SUBSTANTI ATI NG DOCUMENTATI ON FROM THE U. S. NATI ONAL MARI NE
FI SHERI ES SERVI CE, MCCALLEYS CREEK |I'S CONSI DERED TO BE HABI TAT FOR THE LOGGERHEAD TURTLE



(CARETTA CARETTA), A FEDERALLY LI STED THREATENED SPECI ES. A TURTLE SI GHTI NG | N MCCALLEYS CREEK
WAS REPCRTED TO EPA I N 1988 BY THE WAMCHEM S| TE CARETAKER, WHO HAS LI VED ADJACENT TO THE CREEK
FOR NUMERQUS YEARS. OTHER SPECI ES OF SEA TURTLES, ALL OF WHI CH ARE ElI THER THREATENED OR
ENDANGERED, MAY ALSO BE PRESENT IN THE AREA. AN OFFICI AL SIGHTING OF A KEMP' S RI DLEY TURTLE IN
THE VI NI TY OF MOCALLEYS CREEK WAS RECORDED BY THE US FI SH AND WLDLI FE SERVICE IN 1987. IN
ADDI TI ON TO SUPPCORTI NG SEA TURTLES, MCCALLEYS CREEK | S PROBABLE HABI TAT FOR THE SHORT- NOSED
STURGEON, A FEDERALLY LI STED ENDANGERED SPECI ES OF FI SH  EQUAL PROTECTI ON | S AFFCRDED TO BOTH
THREATENED AND ENDANGERED SPECI ES UNDER THE ENDANCGERED SPECI ES ACT.

THE VALUE TO THE ENVI RONMVENT CF CLASS | GROUNDWATER RESQURCES SUPPORTS RESTORATI ON OF THI' S
CONTAM NATED GROUNDWATER TO LEVELS PROTECTI VE OF THE ENVI RONVENT. THE GROUNDWATER | S H GLY
VULNERABLE TO CONTAM NATI ON AND SUPPLI ES A SENSI Tl VE ECOLOG CAL SYSTEM SUPPORTI NG A UNI QUE
HABI TAT. BASED UPON GROUNDWATER CLASSI FI CATI ON, REMEDI ATI ON OF THE GROUNDWATER TO REDUCE
CONTAM NANTS TO LEVELS PROTECTI VE OF THE ENVI RONVENT WOULD BE NECESSARY. CGROUNDWATER CLEANUP
GOALS @ VEN I N TABLE 7 MEET THESE REQUI REMENTS.

THE CONCLUSI ON OF THE ABOVE DI SCUSSI ON | S THAT A NO- ACTI ON ALTERNATI VE FOR GROUNDWATER WOULD BE
QUT OF COVPLI ANCE W TH SECTI ON 121 OF SARA WHI CH REQUI RES CLEANUP OF CONTAM NATED GROUNDWATER TO
LEVELS WH CH ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.

I NDI CATOR CHEM CALS WERE USED TO ESTABLI SH CLEANUP GOALS FOR GROUNDWATER.  ALL | NDI CATOR

CHEM CALS ANALYZED FCR IN THE R VERE UTI LI ZED I N THE PUBLI C HEALTH EVALUATI ON. LEVELS
PRESENTED AS GROUNDWATER CLEANUP GOALS ARE BASED ON THE FEDERAL AMBI ENT WATER QUALI TY CRI TERI A
(AW .

4.2 SO L REMEDI ATI ON

THE PUBLI C HEALTH ASSESSMENT | N THE R REPORT DETERM NED THAT RI SKS TO HUVAN HEALTH AS A RESULT
OF EXPCSURE TO ON- SI TE CONTAM NANTS VI A | NHALATI ON, | NGESTI ON, AND DERVAL CONTACT ARE LOW UNDER
PRESENT USE CONDI TI ONS AT THE SITE. CONTAM NANTS REMAINING IN THE SO L WLL, HOAEVER, CONTI NUE
TO LEACH | NTO THE GROUNDWATER. THEREFORE, THE CLEANUP GOALS PRESENTED | N TABLE 8 ARE ESTI MATES
OF CONTAM NANT CONCENTRATIONS IN SO L AT THE WAMCHEM S| TE THAT WOULD NOT RESULT | N FUTURE
EXCEEDANCES OF AWQC | N GROUNDWATER AT THE SCQURCE AREA DUE TO LEACHI NG COF SO L CONTAM NANTS.

THE MCDEL USED WAS BY SUMVERS (1980) AND ASSUMES THAT A CERTAI N PERCENTAGE OF THE RAI NFALL AT
THE SI TE WLL I NFI LTRATE THE SI TE AND DESORB CONTAM NANTS FROM THE SO L BASED ON AN EQUI LI BRI UM
SO L-WATER PARTITIONING I T I S FURTHER ASSUMED THAT TH S CONTAM NATED | NFI LTRATE WLL M X
COVPLETELY WTH A PORTI ON OF THE GROUNDWATER BELOW THE SI TE, RESULTI NG I N AN EQUI LI BRI UM
GROUNDWATER CONCENTRATI ON.

ACCORDI NG TO TH'S MODEL, THE M XI NG OF GROUNDWATER AND | NFI LTRATI ON AND THE RESULTANT
CONTAM NANT CONCENTRATI ONS | N GROUNDWATER ARE RELATED AS FOLLOWS;

ON= PP/ P+ QW
WWHERE;
COW - CONTAM NANT CONCENTRATI ON | N THE GROUNDWATER (UG L)
QP - VOLUMVETRI C FLOW RATE CF | NFI LTRATI ON (SO L PCRE WATER)
| NTO THE GROUNDWATER ( FT3/ DAY)
QGW - VOLUMVETRI C FLOW RATE OF GROUNDWATER ( FT3/ DAY)
CP - CONTAM NANT OCONCENTRATI ONS | N THE | NFI LTRATE (UG L).

4.3 SURFACE WATER/ SEDI MENT REMEDI ATI ON



NO SURFACE WATER CONTAM NATI ON (HSL VOLATI LES, SEM VOLATILES) WAS DETECTED | N MCCALLEYS CREEK.
VWH LE THE CONTAM NANT LEVELS I N THE SEDI MENT (SEE TABLE 3) ARE VERY LOWAND NOT A CAUSE FOR
CONCERN, 1T I'S ANTI Cl PATED THAT REMEDI ATI ON OF THE CONTAM NANT SOURCE WLL RESULT IN THE
DECREASE OF SEDI MENT CONTAM NATI ON TO ACCEPTABLE LEVELS. THUS, I T WAS CONCLUDED THAT DI RECT
REMEDI ATI ON OF THE SURFACE WATER AND SEDI MENT | S NOT NECESSARY.

#AE
5.0 ALTERNATI VES EVALUATI ON

THE PURPCSE OF REMEDI AL ACTI ON AT THE WAMCHEM SITE IS TO M TI GATE AND M NI M ZE CONTAM NATI ON | N
THE SO LS AND GROUNDWATER, AND TO REDUCE POTENTI AL RI SKS TO HUMAN HEALTH AND THE ENVI RONVENT.
THE FOLLOW NG CLEANUP OBJECTI VES WERE DETERM NED BASED ON REGULATORY REQUI REMENTS AND LEVEL OF
CONTAM NATI ON FQUND AT THE SI TE;

. TO PROTECT THE HUVAN HEALTH AND THE ENVI RONVENT FROM EXPOSURE TO CONTAM NATED ON-SI TE
SO LS THROUGH | NHALATI ON, DI RECT CONTACT, OR THE LEACHI NG OF CONTAM NANTS | NTO
GROUNDWATER

. TO RESTORE CONTAM NATED GROUNDWATER TO LEVELS PROTECTI VE OF HUVAN HEALTH AND
ENVI RONIVENT.

AN I NI TI AL SCREENI NG OF PCSSI BLE TECHNOLOG ES WAS PERFORMED TO | DENTI FY THOSE WHI CH BEST MEET
THE CRI TERI A OF SECTI ON 300. 68 OF THE NATI ONAL CONTI NGENCY PLAN (NCP) ( TABLE 9).

FOLLON NG THE | NI TI AL SCREENI NG CF TECHNCOLOG ES, POTENTI AL REMEDI AL ACTI ON ALTERNATI VES WERE

| DENTI FI ED AND ANALYZED ( TABLE 10). THESE ALTERNATI VES WERE FURTHER SCREENED AND THOSE WHI CH
BEST SATI SFI ED THE CLEANUP OBJECTI VES, WH LE ALSO BEI NG COST EFFECTI VE AND TECHNI CALLY FEASI BLE
WERE DEVELOPED FURTHER ( TABLE 11).

51 ALTERNATI VES
ALTERNATI VES 1: NO ACTI ON

TH S ALTERNATI VE WLL EVENTUALLY REDUCE THE VOLUME OF SO L CONTAM NATI ON THROUGH NATURAL

FLUSH NG CONTAM NANT MOBI LI TY AND TOXI I TY ARE NOT REDUCED | N THE ABSENCE OF TREATMENT. @ VEN
THE CONTAM NANT CONCENTRATI ONS AT THE SITE, THE TI ME REQUI RED TO SI GNI FI CANTLY REDUCE

CONTAM NANT LEVELS I'S UNREALI STIC. NO ACTI ON DCES NOT PROVI DE PERVANENT SOURCE CONTRCOL.

ALTERNATI VE 2: EXCAVATI ON, REMOVAL, AND TRANSPORT OF SO L, GROUNDWATER MONI TORI NG,
PROVI SCRY GROUNDWATER TREATMENT

TH' S ALTERNATI VE WOULD | NVOLVE THE EXCAVATI ON AND REMOVAL COF CONTAM NATED SO L AND THE TRANSPORT
OF TH'S SO L TO AN APPROVED TREATMENT, STORAGE AND DI SPCSAL (TSD) FACILITY. THE TECHNOLOG ES
WOULD | NCLUDE EXCAVATI ON, DEWATERI NG OF EXCAVATED SO LS; REMOVAL OF SO LS AND TRANSPORTATI ON TO
A TSD FACI LI TY; BACKFI LLING WTH CLEAN SO L, AND REVEGETATI ON.

TH S ALTERNATI VE WOULD MEET SO L REMEDI AL ACTI ON OBJECTI VES AND REMOVE THE SOURCE OF
CONTAM NATI ON ONSI TE BUT WOULD NOT DESTROY IT. THUS, IT IS NOT CONSI DERED A PERVANENT REMEDY.

QUARTERLY MONI TORI NG OF GROUNDWATER AT THE 10 EXI STI NG VEELLS, AND THREE ADDI TI ONAL VEELLS AND
SURFACE WATER IS RECOMVENDED FOR A PERI CD CF FI VE YEARS. AFTER THI'S, ANNUAL SAMPLI NG SHOULD BE
SUFFI CIENT. I NCLUDED IN TH' S ALTERNATI VE IS A PROVI SI ON THAT GROUNDWATER TREATMENT WOULD BE

I NI TI ATED UPON DETECTI ON OF ANY SI TE RELATED CONTAM NANTS | N THE SURFACE WATER



THE ARARS FOR GROUNDWATER AT TH' S SI TE ARE THE AMBI ENT WATER QUALI TY CRITERIA. GROUNDWATER
MONI TORI NG WLL NOT REDUCE THE LEVEL OF CONTAM NATI ON | N THE GROUNDWATER AND THEREFORE, WOULD
NOT MEET THE GROUNDWATER ARAR

ALTERNATI VE 3: LOW TEMPERATURE THERVAL AERATION OF SO L, GROUNDWATER MONI TORI NG,
PROVI SCRY GROUNDWATER TREATMENT

TH' S ALTERNATI VE WOULD | NVOLVE THE EXCAVATI ON, TREATMENT AND BACKFI LLI NG OF CONTAM NATED SO LS.
THE TECHNOLOG ES WOULD | NCLUDE EXCAVATI ON; LTTA OF SO LS, BACKFI LLI NG OF TREATED SALS; AND
REVECGETATI ON.

THE SYSTEM HAS PROVED HI GHLY RELI ABLE I N PI LOT TESTS AND | S AVAI LABLE AS A COWPLETE SYSTEM

MAI NTAI NED AND OPERATED BY THE PATENT OMER. PER ODI C SAVPLI NG DURI NG EXCAVATI ON | S REQUI RED TO
DETERM NE WHETHER REMEDI AL ACTI ON OBJECTI VES ARE BEI NG MET, AS WELL AS WHETHER OPTI MUM SYSTEM
OPERATI NG PARAMETERS ARE BEI NG MAI NTAI NED. THE LTTA PROCESS FOR SO LS DCES NOT MEET THE

DEFI NI TI ON CF AN | NCI NERATOR UNDER RCRA AND THEREFORE |'S NOT SUBJECT TO | NCI NERATI ON PERFORVANCE
STANDARDS. FOLLOW NG THE LTTA PROCESS, SO LS WLL BE REDEPCSI TED ONSI TE. TREATMENT TIME | S
ESTI MATED TO TAKE ONE YEAR

ALTERNATI VE 4: | NCI NERATI ON OF SO L, GROUNDWATER MONI TORI NG PROVI SCRY GROUNDWATER TREATMENT

TH S ALTERNATI VE WOULD | NVOLVE THE ONSI TE | NCI NERATI ON OF EXCAVATED CONTAM NATED SO L UTI LI ZI NG
A MBI LE | NCI NERATION UNI T, THE SUBSEQUENT BACKFI LLI NG OF CLEAN ASH I N THE EXCAVATED AREA, AND
REVECETATI ON CF THE DI STURBED AREA.

THE SYSTEM REQUI RES TRAI NED CPERATORS DURI NG TREATMENT, AND ON-SI TE ASH TESTI NG W LL BE REQUI RED
TO ENSURE THAT CONTAM NANT DESTRUCTI ON | S COVPLETE.  MOBI LI ZATI ON AND DEMOBI LI ZATI ON OF THE

MOBI LE | NCI NERATION UNITS IS A MAJOR PORTION OF THE TI ME AND EXPENSE. MANY SYSTEMS REQUI RE
CRANES, RI GCGERS, PAD CONSTRUCTI ON, AND TRAI NED PERSONNEL FOR ASSEMBLY.

TREATMENT TI MES WOULD RANGE FROM 1-2 MONTHS, NOT COUNTI NG MOBI LI ZATI ON DEMOBI LI ZATI ON Tl ME.

ALTERNATI VE 5: EXCAVATI ON, REMOVAL, AND TRANSPORT OF SO L, AR STRI PPl NG AND CARBON ADSCRPTI ON
OF GROUNDWATER.

TH' S OPTI ON WOULD | NVOLVE THE Al R STRI PPI NG OF EXTRACTED GROUNDWATER FOLLOWED BY CARBON

ADSCRPTI ON.  FOR THE CONTAM NANTS FCQUND | N THE GROUNDWATER AT THE WAMCHEM SI TE, NEI THER

ACTI VATED CARBON ADSORPTI ON NOT' Al R STRI PPI NG COULD BE USED SINGLY AS A COVPLETE TREATMENT. THE
TWO PROCESSES ARE FREQUENTLY COVBI NED, USUALLY RESULTI NG IN A MORE ECONOM CAL AND FEASI BLE
SYSTEM THAN EI THER ONE ALONE.

THE USEFUL LI FE OF THE COMBI NED SYSTEM ASSUM NG PROPER COPERATI ON AND MAI NTENANCE, SHOULD BE
APPROXI MATELY 20 YEARS, BUT THE TREATMENT SYSTEM IS ONLY PREDI CTED TO BE I N USE FOR 10 YEARS.

TREATED GROUNDWATER WOULD BE DI SCHARGED | N MCCALLEYS CREEK PURSUANT TO STATE WATER PCLLUTI ON
CONTROL REQUI REMENTS.

ALTERNATI VE 6: LOW TEMPERATURE THERVAL AERATION OF SO L AIR STRI PPI NG AND CARBON
ADSCRPTI ON OF GROUNDWATER.

TH' S ALTERNATI VE WOULD PROVI DE A PERVANENT REMEDY FOR BOTH SO L AND GROUNDWATER.  BOTH
TREATMENTS HAVE BEEN DESCRI BED EARLI ER

ALTERNATIVE 7: I NCINERATION OF SO L, AR STRI PPI NG AND CARBON ADSORPTI ON OF GROUNDWATER



TH' S ALTERNATI VE WOULD PROVI DE A PERVANENT REMEDY FOR BOTH SO L AND GROUNDWATER.  BOTH
TREATMENTS HAVE BEEN DESCRI BED EARLI ER

#RA
6.0 RECOMMENDED ALTERNATI VES

6.1 DESCRI PTI ON OF RECOMVENDED REMEDY.

THE RECOMVENDED ALTERNATI VES FCR REMEDI ATI ON OF GROUNDWATER AND SO L CONTAM NATI ON AT THE
WAMCHEM SI TE | NCLUDE EXTRACTI ON, TREATMENT AND DI SCHARGE OF GROUNDWATER;, AND ON- SI TE TREATMENT
OF CONTAM NATED SO L ( ALTERNATI VE 6) .

THESE RECOMMVENDED ALTERNATI VES MEET THE REQUI REMENTS CF THE NATI ONAL O L AND HAZARDQUS
SUBSTANCES CONTI NGENCY PLAN (NCP), 40 CFR 300.68 (J), AND THE SUPERFUND AMENDIVENTS AND
REAUTHORI ZATI ON ACT OF 1986 (SARA). TH S RECOMMVENDED REMEDY PERVANENTLY AND SI GNI FI CANTLY
REDUCES THE VOLUVE OF HAZARDOUS SUBSTANCES | N THE GROUNDWATER, AND REDUCES THE VOLUME OF
CONTAM NANTS IN THE SO L.

6.2 OPERATI ON AND MAI NTENANCE
WHEN THE REMEDY |'S COMPLETED NO LONG TERM CPERATI ON AND NMAI NTENANCE (O&M WLL BE REQU RED.
6.3 COST OF RECOMVENDED ALTERNATI VES

CAPI TAL COSTS FOR GROUNDWATER REMEDI ATI ON |'S $414, 900 W TH SYSTEM CPERATI NG AND MAI NTENANCE COST
AT $155, 100 PER YEAR, WH CH | NCLUDES SAMPLI NG AND ANALYSIS. THE TOTAL PRESENT WORTH OF THE
GROUNDWATER REMEDI ATI ON | S $1, 203, 200. THE LTLA PROCESS | S BASED ON THE EXCAVATI ON AND
TREATMENT OF 2000 CUBIC YARDS OF SO L. THE USE OF A M3BILE UNNT HAS THE ADVANTACE OF NO CAPI TAL
I NVESTMENTS, AND SI NCE COVPLETE DESTRUCTI ON OF THE WASTE | S ACHI EVED, NO OPERATI ON AND

MAI NTENANCE COSTS ARE | NCURRED BEYOND THE FI RST YEAR  OVERALL COST FCOR SO L EXCAVATI ON,
TREATMENT BACKFI LLI NG AND PERI ODI C SAMPLI NG | S ESTI MATED AT $ 895, 700.

THE TOTAL PRESENT WORTH COST OF TH S REMEDY, | NCLUDI NG BOTH SO L AND GROUNDWATER REMEDI ATION, | S
$2, 098, 900.

6.4 SCHEDULE

THE PLANNED SCHEDULE FOR REMEDI AL ACTI VI TI ES AT THE WAMCHEM SI TE W LL BE GOVERNED BY THE Sl GNI NG
OF THE CONSENT DECREE, BUT TENTATI VELY IS AS FOLLOWG;

JUNE 1988 - APPROVE RECCRD CF DECI SI ON
SEPTEMBER 1988 - SI GN CONSENT DECREE
OCTOBER 1988 - BEG N REMEDI AL DESI GN
MARCH 1989 - COWPLETE REMEDI AL DESI GN
MAY 1989 - BEG N MOBI LI ZATI ON

6.5 FUTURE ACTI ONS

GROUNDWATER MONI TORI NG W LL BE REQUI RED THROUGHQUT THE REMEDI AL ACTI VI TI ES TO ASSURE THE
EFFECTI VENESS OF THE GROUNDWATER CLEANUP.

6.6 CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

REMEDI AL ACTI ONS PERFORVED UNDER CERCLA MUST COVPLY W TH ALL APPLI CABLE FEDERAL AND STATE



REGULATI ONS.  ALL ALTERNATI VES CONSI DERED FOR THE WAMCHEM SI TE WERE EVALUATED ON THE BASI S OF
THE DEGREE TO WHI CH THEY COWPLI ED W TH THESE REGULATI ONS. THE RECOMVENDED ALTERNATI VES WERE
FOUND TO MEET OR EXCEED ALL APPLI CABLE ENVI RONMVENTAL LAWS, AS DI SCUSSED BELOW

. RESOQURCE CONSERVATI ON AND RECOVERY ACT

THE LTTA PROCESS FOR SO LS DCES NOT MEET THE DEFI NI TI ON OF AN | NCI NERATOR UNDER RCRA
AND THEREFORE 1S NOT SUBJECT TO | NCI NERATOR PERFORVANCE STANDARDS.

. CLEAN WATER ACT

TRACE AMOUNTS OF CONTAM NATI ON WERE DETECTED | N SEDI MENTS | N MCCALLEYS CREEK. THE
SO L AND GROUNDWATER REMEDI ATI ON W LL DELETE THE SCURCE OF ANY FUTURE CONTAM NATI ON
AWX FOR THE PROTECTI ON OF SALTWATER AQUATI C LI FE HAVE BEEN USED | N THE DEVELOPMENT
OF REMEDI AL ACTI ON.

. FLOCDPLAI N MANAGEMENT EXECUTI VE ORDER 11988
THE SITE | S LOCATED W TH N THE 100- YEAR FLOODPLAI N AND SUBJECT TO THE REQUI REMENTS CF
E.O 11988. ANY HAZARDOUS WASTE STCRAGE OR TREATMENT FACI LI TIES MUST BE PROTECTED
FROM THE LOO YEAR FLOOD.

. DEPARTMENT OF TRANSPORTATI ON
TRANSPORTATI ON OF HAZARDOUS SUBSTANCES | S REGULATED BY THE DEPARTMENT OF
TRANSPORTATI ON.  THE ALTERNATI VE CHOSEN DOES NOT | NVOLVE TRANSPORTATI ON OF HAZARDQUS
WASTE.

. OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON
A HEALTH AND SAFETY PLAN W LL BE DEVELOPED DURI NG REMEDI AL DESI GN AND W LL BE
FOLLONED DURI NG THE FI ELD ACTI VI TIES TO ASSURE THAT REGULATI ONS OF THE OCCUPATI ONAL
SAFETY AND HEALTH ADM NI STRATI ON ( CSHA) ARE FOLLOWED.

. SAFE DRI NKI NG WATER ACT
DRI NKI NG WATER STANDARDS (MCL'S, MCLG S) ARE NOT APPLI CABLE.

. NATI ONAL PCLLUTANT DI SCHARCGE ELI M NATI ON SYSTEM
DI SCHARGE OF TREATED GROUNDWATER IS PART OF THE RECOMVENDED ALTERNATIVE. TH'S
DI SCHARGE WLL MEET EFFLUENT LIM T REQUI REMENTS OF THE NATI ONAL PCOLLUTANT DI SCHARGE
ELI M NATI ON SYSTEM (NPDES). AQUATI C LIFE CHRONIC TOXI G TY VALUES, WH CH ARE USED I N
THE NPDES PERM TTI NG SYSTEM WERE USED | N DETERM NI NG THE GROUNDWATER CLEANUP GOALS
I N SECTI ON 4.

. ENDANGERED SPECI ES ACT

. THE RECOMVENDED REMEDI AL ALTERNATI VE | S PROTECTI VE OF SPECI ES
LI STED AS ENDANGERED OR THREATENED UNDER THE ENDANGERED SPECI ES ACT. REQUI REMENTS COF
THE | NTERAGENCY SECTI ON 7 CONSULTATI ON PROCESS, 50 CFR, PART 402, WLL BE MET. THE

DEPARTMENT OF THE | NTERIOR, FI SH AND W LDLI FE SERVI CE AND NATI ONAL OCEANI C AND
ATMOSPHERI C ADM NI STRATI ON (NCAA), W LL BE CONSULTED DURI NG REMEDI AL DESI GN TO ASSURE



THAT ANY ENDANGERED OR THREATENED SPECI ES ARE NOT ADVERSELY | MPACTED BY
| MPLEMENTATI ON OF TH S REMEDY.

. AMBI ENT Al R QUALI TY STANDARDS

THE SO L AND GROUNDWATER TREATMENT SYSTEMS W LL BE DESI GNED AND MONI TORED TO ASSURE
THAT AIR EM SSI ONS MEET ALL STATE AND FEDERAL STANDARDS.

. STATE DRI NKI NG WATER STANDARDS

MAXI MUM CONTAM NANT LEVELS ESTABLI SHED BY THE STATE OF SOUTH CARCLI NA ARE NOT
APPLI CABLE TO THE SI TE.

#CR
7.0 COVMMUNI TY RELATI ONS

FACT SHEETS WERE TRANSM TTED TO | NTERESTED PARTI ES, RESI DENTS NEAR THE SI TE, MEDI A AND STATE,
LOCAL AND FEDERAL OFFI G ALS BEFORE THE R WORK BEGAN AT THE SITE IN JULY 1986.

AN | NFCRVATI ON REPCSI TORY WAS ESTABLI SHED AT THE BEAUFORT COUNTY LI BRARY | N BEAUFORT, SOUTH
CARCLI NA.

A FACT SHEET DESCRI BI NG THE RESULTS OF THE R WAS TRANSM TTED TO | NTERESTED PARTI ES I N AUGUST,
1987.

A PUBLI C NOTI CE WAS PUBLI SHED I N THE BEAUFORT GAZETTE ON MAY 6, 1988. TH S NOTI CE ANNCUNCED THE
BEG NNl NG OF THE PUBLI C COMMENT PERI CD AND REQUESTED ANY PERSONS DESI RI NG A PUBLI C MEETI NG TO
CONTACT THE EPA PRQJIECT MANAGER

NO COMMENTS WERE RECEI VED DURI NG THE THREE- WEEK PUBLI C COMMENT PERI CD WH CH ENDED JUNE 6, 1988.



#TAB

COVPOUND

METHYTLENE
CHLORI DE
ACETONE

2- BUTANONE
BENZENE
TOLUENE

TOTAL XYLENE
PHENCL

1, 2- DI CHLORO
BENZENE

BENZO C ACI D

1, 2, 4- TRI CHLORO
BENZENE

NAPTHAL ENE
2,4-DI NI TRO
TOLUENE

DI - N BUTYL
PHTHALATE

Bl S( 2- ETHYL-
HEXYL) PHTHALATE
1,4 DI CHLORO
BENZENE

SO 18

20B

33B

68J

170J

100J

68J

TABLE 1

RESULTS OF ANALYSI S OF SO LS COLLECTED
AUGUST 1986 (UG KG

SO 20

1300JB

12000J
720, 000

11, 000J

18000J

4000J
480000

35, 000

J - | NDI CATES AN ESTI MATED VALUE.

B - ANALYTE WAS FOUND | N THE BLANK AS WELL AS THE SAMPLE.

SO 21

11B

100
53
1.4
20

290

53000

SO 30 SO 45
49B 76B
36B 81B

1.7JB
48
130J
29000
81JB
340JB



TABLE 2

SO L SAMPLE ANALYSI S RESULTS (Ud KQ

S020A S020B  S020C  S021A  S021B  S021C
METHYLENE CHLORI DE 25B 1300JB 5200B 10B 11B 48B
ACETONE --- --- 11000B 11B 100 260B
1,2 DI CHLORCETHANE --- --- --- --- --- 11
2- BUTANONE --- --- --- --- 53 220
BENZENE --- --- --- --- 1.4 2.0J
TETRACHLOROETHENE --- --- 2500J --- --- 6.7U
TOLUENE --- 12000J 21000 --- 20 72
CHLOROCBENZENE --- --- --- --- --- 13
ETHYL BENZENE --- --- 1100J --- --- 9.1
TOTAL XYLENE --- 720000 140000 --- 290 370
PHENCL --- --- --- --- --- 830
1, 4- DI CHLORCBENZENE --- 3500 720000 --- --- 2400
1, 2- DI CHLORCBENZENE --- 11000J 110000 --- --- 3400
NI TROBENZENE --- --- --- --- --- 600
2- Nl TROPHENCL --- --- --- --- --- 7100
2, 4- Dl METHYL PHENCL --- --- --- --- --- ---
BENzO C ACI D 50J --- --- --- --- 1400J
2, 4- DI CHLOROPHENCL --- --- 4400J --- --- 100J
1, 2, 4- TRI CHLORCBENZENE --- 18000J 460000 --- --- 660
NAPHTHAL ENE --- 4000 --- --- --- ---
4- CHLORO 3- ETHYL PHENCL --- --- --- --- --- ---
2, 4- DI Nl TROPHENCL --- --- --- --- --- 4400
2, 4- DI Nl TROTOLUENE --- 480000 100000 --- 53000 6600
4- Nl TROPHENCL --- --- --- --- --- 14003D

Bl S( 2- ETHYLHEXYL) PHTHALATE 54J

--- 36000  ---



TABLE 2 ( CONTI NUED)
SO L SAVPLE ANALYSI S RESULTS (UG KG)

SO030A S030B
METHYLENE CHLORI DE --- 28B
ACETONE 36B 70B
1,2 DI CHLORCETHANE --- ---
2- BUTANONE --- 6.2J
BENZENE --- ---
TETRACHLOROETHENE --- ---
TOLUENE --- 2.1
CHLOROCBENZENE --- ---
ETHYL BENZENE --- ---
TOTAL XYLENE --- 48
PHENCL --- 280J
1, 4- DI CHLORCBENZENE --- 84J
1, 2- DI CHLORCBENZENE 1300J 290J
NI TROBENZENE --- ---

2- NI TROPHENCL
2, 4- DI METHYL PHENOL

BENzO C ACI D --- ---

2, 4- DI CHLOROPHENCL --- 95J
1, 2, 4- TRI CHLORCBENZENE 29000 4200
NAPHTHAL ENE --- 46J
4- CHLORO 3- ETHYL PHENCL --- 93J

2, 4- DI Nl TROPHENCL --- .-
2, 4- DI Nl TROTOLUENE - .-
4- Nl TROPHENCL - .-
Bl S( 2- ETHYLHEXYL) PHTHALATE --- .-

S047A

16B
20B

S047B S047C
12B 22B
17B 92B
--- 1.3JB
2.9J ---
160J 420J
3300 2403



TABLE 2 ( CONTI NUED)
SO L SAVPLE ANALYSI S RESULTS (UG KG)

S048A S048B  S048C  S049A S049B S049C
METHYLENE CHLORI DE 18B 14B 29B 18B 17B 20B
ACETONE 6.9JB 60B 44B 37B 22B 37B
CHLOROFORM 1.7 --- --- 11
2- BUTANONE
TOLUENE .- 9.6 5.5 --- --- 32
1, 1, 2, 2- TETRACHLORCETHANE .- 15 14
CHLORCBENZENE == 3.6J
TOTAL XYLENE 6.5 25 9.4 150
ETHYL BENZENE
PHENCL --- 79J 48) 1003  --- 110J
1, 4- DI CHLOROBENZENE 1800 2500 220J --- --- 74J
1, 2- DI CHLOROBENZENE 100J 96J
4- METHYLPHENCL 59J
2, 4- DI CHLOROBENZENE 610 7400D 130 --- --- ---
1, 2, 4- TRI CHLOROBENZENE 12000D 11000D 2703 670 110J 190J
2- NI TROPHENCL
BENZQ C ACI D
4- NI TROPHENCL
2,4 DI Nl TROTOLUENE 1600 1400 3300 150J 120J 3200
4- NI TROANI LI NE
PENTACHL ORCPHENCL
Dl - NI - BUTYL PHTHALATE 100J 79J S I S S
PYRENE
Bl S( 2- ETHYLHEXYL) PHTHALATE --- --- 63J .-
4- CHLOROAN LI NE 78J
2,4, 5- TRI CHLOROPHENCL 390
2,4 DI NI TROPHENCL 160J ---



METHYLENE CHLORI DE
ACETONE

CHLOROFORM

2- BUTANONE

TOLUENE

1,1, 2, 2- TETRACHLORCETHANE
CHLOROBENZENE

TOTAL XYLENE

ETHYL BENZENE

PHENCL

1, 4- DI CHLOROCBENZENE

1, 2- DI CHLORCBENZENE

4- METHYLPHENCL

2, 4- DI CHLORCBENZENE

1, 2, 4- TRI CHLOROBENZENE
2- NI TROPHENCL

BENZQ C ACI D

4- NI TROPHENCL

2,4 DN TROTOLUENE

4- NIl TROANI LI NE
PENTACHL OROPHENCL

D - N - BUTYL PHTHALATE
PYRENE

Bl S( 2- ETHYLHEXYL) PHTHALATE
4- CHLORCANI LI NE

2,4, 5- TR CHLOROPHENCL
2,4 DI NI TROPHENCL

TABLE 2 ( CONTI NUED)

SO L SAMPLE ANALYSI S RESULTS (Ud KQ

SO050A

320B
13B

S050B

24B
130B

9.7
2.4J
80
1.9
360J
310J
150J
76J
4103
290J
770J

6300

S050C S051A S051B S051C

16B
71B

1.73
25

250J
1403

630

14B
50B

5.8
81

160J
410
547
8900D
230J
547
330J
320J

19B 550JB
75B  140B

--- 45



METHYLENE
CHLORI DE
ACETONE
TRANS- 1, 2

DI CHLOROETHENE
CHLOROFORM

2- BUTANONE
TETRACHLORO-
ETHENE
TOLUENE
CHLOROBENZENE
ETHYL BENZENE
TOTAL XYLENE
PHENCL

1, 4- DI CHLORO-
BENZENE

1, 2- DI CHLORO-
BENZENE

4- METHYLPHENCL
NI TROBENZENE
2- NI TROPHENOL

2, 4- DI METHYL
PHENOL
BENZOI C ACI D
2, 4- DI CHLORO
PHENOL
1,2, 4- TRI CHLO
ROBENZENE
NAPHTHAL ENE
2- METHYLNAPH-
THALENE
2,4,6-TRI CHLO
ROPHENOL

2,4, 5-TRI CHLO
ROPHENOL

2,4 DINITRO
TOLUENE

4- NI TROANI LI NE
HEXACHLORO-
BENZENE
PENTACHLO-
OPHENOL
PHENANTHRENE
DI - N- BUTYL
PHTHALATE
FLUCRANTHENE
PYRENE

3, 3- DI CHLORO
BENZI DI NE

Bl S( 2- ETHYLHOXYL)
PHTHALATE
CHRYSENE
TETRACHLORO
ETHENE

S052A

550JB
1600

S052B

13B
270B

7.2

160000D

370J

510J
850

370J
1100
250J

SO L SAMPLE ANALYSI S RESULTS (Ud KG

S052C

15B
82B

3.2
2.9J
200
260J
650
2400
260J
150J
57J
1100J

61J

41)

9800D
5000

TABLE 2 ( CONTI NUED)

SO53A  S053B  S053C  S054A
128 22B  49B  42B
42B  100B 130B 7.3JB
. . 5.8 2.6J
. 11J 22 ---
9.0 2.1 1.5]  ---
1.7 --- - -
3.3]  --- - .

200 48 - .
.- .- 460  ---
820 1503 140J  ---
600 1400 913  ---
2400 . e e
82  --- e -
450 --- 63)  ---
540  --- B
440000D 7400 17000D 130J
800  --- e -
800J  --- cee -
1700 3400 890  ---
71 613 - ---



METHYLENE
CHLORI DE
ACETONE
TRANS- 1, 2

DI CHLOROETHENE
CHLOROFORM

2- BUTANONE
TETRACHLORO
ETHENE
TOLUENE

CHL OROBENZENE
ETHYL BENZENE
TOTAL XYLENE
PHENOL

1, 4- Dl CHLORO
BENZENE

1, 2- DI CHLORO:
BENZENE

4- NETHYL PHENOL
NI TROBENZENE
2- NI TROPHENCL
2, 4- DI METHYL
PHENOL
BENZOI C ACI D
2, 4- DI CHLORO
PHENOL
1,2, 4- TRI CHLO
ROBENZENE
NAPHTHAL ENE
2- METHYLNAPH-
THALENE
2,4,6-TRI CHLO
ROPHENOL
2,4,5-TRI CHLO
ROPHENOL

2,4 DINITRO
TOLUENE

4- NI TROANI LI NE
HEXACHLORO-
BENZENE
PENTACHLO-
OPHENOL
PHENANTHRENE
DI - N- BUTYL
PHTHALATE
FLUCRANTHENE
PYRENE

3, 3- DI CHLORO
BENZI DI NE

Bl S( 2- ETHYLHOXYL)
PHTHALATE
CHRYSENE
TETRACHLORO
ETHENE

S054B  S054C
36B 658
67B 2208
29D .
. 35

36 1.9J
3.2J .
1800D ---
2300 250J
660J 1203
560J 81J
. 68J
1400 51J
. 310J
- 51J
1800 64J
1800 -
740J .
3000000 1700
1000J -
1500 -
12000 98J
1400 .

SO055A

26B
170B

460J

240J

86000D

750

TABLE 2 ( CONTI NUED)
SO L SAMPLE ANALYSI S RESULTS (Ud KG

S055B

22B
54B

16000D

S055C SO056A

7.6B  14B
180B  7JB
. 2J
- 1J
76 ---
500  ---
55J  ---
1000 ---
980  ---
71 98J



METHYLENE CHLORI DE
ACETONE

CHLOROFORM

2- BUTANONE

TOLUENE

CHLOROBENZENE

TOTAL XYLENE

PHENOL

1, 4- DI CHLOROBENZENE

1, 2- DI CHLOROBENZENE

2, 4- DI CHLOROBENZENE

1, 2, 4- TRI CHLOROBENZENE
4- NI TROPHENOL

2, 4- DI Nl TROTOLUENE

DI - N- BUTYLPHTHALATE
FLUCRANTHENE

PYRENE

BI S( 2- ETHYLHOXYL)
PHTHALATE

DI - N- OCTYL PHTALATE

METHYLENE CHLORI DE
ACETONE

CHLOROFORM

2- BUTANONE

TOLUENE

CHLORCBENZENE

TOTAL XYLENE

PHENOL

1, 4- DI CHLOROBENZENE

1, 2- DI CHLOROBENZENE

2, 4- DI CHLOROBENZENE

1, 2, 4- TRI CHLOROBENZENE
4- NI TROPHENOL

2,4 DI NI TROTOLUENE

DI - N- BUTYLPHTHALATE
FLUORANTHENE

PYRENE

BI S( 2- ETHYLHOXYL)
PHTHALATE

DI - N- OCTYL PHTALATE

SO058A
20B

S062C
31B
100

3J
4]
3J

SO061A
27B
11BJ

S063A
22B
32B

SO L SAMPLE ANALYSI S RESULTS (Ud KG

S061B
20B
49

SO L SAMPLE ANALYSI S RESULTS (UdJ KG

S064A
27B
40B

TABLE 2 ( CONTI NUED)

S061C
15B
43
4]

S062A S062B

17B  44B
24B  47B
3 ---
. 7
. 270J
120J 6300
. 1300

TABLE 2 ( CONTI NUED)

S064B
53B
60B
7JB

S064C SO065A

33B 13B
270E 32B
91 ---
10 3J
--- 1J
35 33
110J ---
713 ---
170J ---
53J ---
--- 4200
100J ---
97J ---
--- 83J



TABLE 2 ( CONTI NUED)
SO L SAVPLE ANALYSI S RESULTS (UG KG)

SO66A  SO66B  S066C  SO68A
METHYLENE CHLORI DE 388 22B 28D 17B
ACETONE 27B 488  150B 13JB
2- BUTANONE
TOLUENE
CHLOROBENZENE
TOTAL XYLENE
PHENCL - . .
1, 4- DI CHLOROBENZENE
1, 2- DI CHLOROBENZENE
2, 4- DI CHLORCBENZENE 110 --- -
1, 2, 4- TRl CHLORCBENZENE 470 380  --- -
4- NI TROPHENCL
2,4 DI N TROTOLUENE
DI - N- BUTYLPHTHALATE
FLUCRANTHENE
PYRENE
Bl S( 2- ETHYLHOXYL)
PHTHALATE 423 --- .- -
DI - N- OCTYL PHTALATE 1100 ---



TABLE 3

SEDI MENT ANALYSI S RESULTS
AUGUST 1986 (UG KG

COVPOUND SE-1 SE- 2 SE-3 SE-4 SE-5 SE- 6 SE- 7

METHYLENE 29 B 20 B 59 71 42 92 20 B
CHLORI DE

ACETONE 20 B 22 B 26 51 10J 60 18 B

CARBON 2.43
DI SULFI DE

CHLORCFORM 9.8

BENZENE 1.9

TOLUENE 1.9
CHLOROCBENZENE 180

1,4 190J

DI CHLCRO

BENZENE

1,2 2403

DI CHLCRO

BENZENE

PYRENE 220J



B -

J

TABLE 4

RESULTS OF BUI LDI NG W PE SAMPLES
AUGUST, 1986 NG SAVPLE

BUI LDI NG
COVPOUND 1 2 3 4 5 6
DI ETHYL- 2J 2.2 2.8J
PHTHALATE
DI -N-BUTYL-  4.3JB 12JB 16JB  12JB 13JB
PHTHALATE
BUTYL BERYL- 7.7J 5300  4.7J
PHTHALATE
Bl S( 2- ETHYLHEXYL)
PHTHALATE 4.9JB 7.3JB 3.2JB 6.7JB 2.6JB

ANALYTE WAS FOUND I N THE BLANK AS WELL AS THE SAMPLE.
OR PROBABLE BLANK CONTAM NATI ON.

| NDI CATES AN ESTI MATED VALUE.

3.6J

9.1JB 19JB 17JB

I T | NDI CATES PGCSSI BLE



TABLE 5

GROUNDWATER ANALYSI S OF ONSI TE WELLS (Ud L)
AUGUST 1986

COWPOUND RI-1AR-3AR-7AR-1BR-2 R-3B R-4 R-5 RI-6 R-7B

METHYLENE- - - - - - - 1.5 830JB 1.1J 3.9J
CHLORI DE

ACETONE - - - - - - 6.6B 68000B - -
BENZENE - - - - - 12 - 2100 55 -
TOLUENE - - - - - - - 3900 1.5J -

CHLORO - - - - - - - - 15 -
BENZENE

ETHYL BEN- - - - - - - - - 2.1 -
ZENE

TOTAL XYLENE - - - - - 40 2.3J 4500 4.23 -

Bl S( 2- CHLORO - - - - - - 23 - -
ETHYL) ETHER

1,3 DI CHLCRO - - - - - - - - 2 -
BENZENE

1, 4- DI CHLORO - - - - - - - - 19 -
BENZENE

1, 2- DI CHLCRO - - - - - - - - 193 -
BENZENE

4- METHYLPHENCL - - - - - - - 4.43 -
| SOPHORONE - - - - - - - 300 - -

4- CHLCROANI LI NE 4.4 -

DI - N-BUTHYL - - - - - - 5.4 - - -
PHTHALATE

Bl S(2ETHYLHEXYL) - - - - - 3.2J - - -
PHTHALATE

" - " - UNDETECTED



TABLE 6

GROUNDWATER ANALYSI S OF OFFSI TE WELLS (UG L)
AUGUST 1986

COWPOUND RI-9 R-11 R-12 R-13 R-14 RI-19 R-20 R-21 R-22 R -23

METHLENE - - - - 1.3 - 1.2 - - -
CHLORI DE
DI - N- OCTYL - - - - - - - - 3.2J
PHTHALATE

TABLE 7

GROUNDWATER CLEANUP GOALS

COVPOUND CLEANUP GOAL MF L
ACETONE 1000A
BENZENE 0.70
1,2 - DI CHLORCBENZENE 1.97
1,4 - DI CHLORCBENZENE 1.97
2,4 - DI NI TROTOLUENE 0. 37
NAPTHALENE 2.35
TOLUENE 5.00
1, 2, 4 - TR CHLOROBENZENE 0. 129A
TOTAL XYLENE 2.0

GOALS BASED UPON USEPA AMBI ENT WATER QUALITY CRI TERI A FOR AQUATI C ORGANI SMB.

A - NO AWXC AVAI LABLE. GOAL BASED UPON A GENERAL AQUATI C RATI NG ASSI GNED BY THE
REG STRY OF TOXI C EFFECTS OF CHEM CAL SUBSTANCES, 1982.

TABLE 8

SO L CLEANUP GOALS

COVPOUND CLEANUP GOAL (MF KG)
ACETONE 97.81
BENZENE 2.43
1,2 - DI CHLORCBENZENE 33.43
1,4 - DI CHLORCBENZENE 38.06
2,4 - DI N TROTOLUENE 3.62
NAPHTHAL ENE 74.57
TOLUENE 34. 47
1,2, 4 - TR CHLOROBENZENE 4.23

TOTAL XYLENE 67.58



TABLE 9

REMEDI AL ALTERNATI VES FOR GROUNDWATER AND SO L

GROUNDWATER- - GENERAL RESPONSE ACTI ONS

l. NO ACTI ON
1. CONTAI NVENT
A CAPPI NG
B. SUBSURFACE BARRI ERS
C ACCESS LI M TATI ONS
[ COLLECTI OV CONTROL
A PUVPI NG
B. SUBSURFACE DRAI NS
V. TREATMENT
A Bl OLOG CAL TREATMENT
B. CHEM CAL TREATMENT
C PHYSI CAL TREATMENT

SO LS- - GENERAL RESPONSE ACTI ONS

l. NO ACTI ON
1. CONTAI NVENT
A CAPPI NG
B. GRADI NG
C REVECGETATI ON
[ DI SPOSAL
A EXCAVATI ON AND REMOVAL
B. OFFSI TE DI SPOSAL
C ONSI TE LAND DI SPOSAL
V. I N-SI TU TREATMENT
A Bl ORECLAVATI ON
B. CHEM CAL TREATMENT
V. DI RECT TREATMENT
A Bl OLOG CAL TREATMENT
B. CHEM CAL TREATMENT

C PHYSI CAL TREATMENT



